Background: Gastrointestinal parasitic diseases remain an obstacle in goat industry in Egypt and worldwide. This study was conducted for assessing the prevalence of the gastrointestinal parasitic infections among goats in Giza Governorate, Egypt. To fulfill this study, examination of 225 fecal samples of live animals kept by small holders was done, as well as postmortem investigation of 135 random slaughtered goats' gastrointestinal tracts was achieved during the period from March to May 2018. Results: The examination of fecal samples revealed that overall prevalence of gastrointestinal parasitic infections among goats was 89.33%. The respective prevalence of kids, yearling, and adults were 89.16%, 98.44%, and 82.05%. The common parasitic infections prevalent were Coccidia spp. (76.89%), Entamoeba spp. (26.22%), Moniezia spp. (18.22%), Strongyle group (12.88%), Trichuris ovis (5.33%), Strongyloides papillosus (3.55%), Balantidium coli (2.66%), and Fasciola spp. (0.89%), successively. Mixed infection was recorded as 61.77% in the examined goats. The present study showed that the prevalence of infection by Coccidia spp., Moniezia spp., and Strongyle group was the highest in the yearling age group. In contrary, the infection prevalence of Entamoeba spp. was significantly high in the adult age group. No significant difference was found relying on the sex of the goats. The post-slaughtering finding showed that Haemonchus contortus was the most prevalent nematode followed by Trichuris ovis and Trichostrongylus axei. Remarkable infection percentage of Taenia hydatigena metacestode (Cysticercus tenuicolli) is recorded in the omentum of the intestine (31.85%).
Background
Goats are deemed to be one of the most essential species of livestock worldwide especially in tropical areas and in dry zones (Di Cerbo et al. 2010) . Goat production is a fundamental sector in Egypt where many native prolific breeds are reared especially Baladi for meat production and the Nabi (or Zaraibi) for milk production (AboulNaga et al. 2012) . Parasitic diseases are involved among the major constraints of poor goat health and productivity (Kusiluka et al. 1998 ) and might result in weight losses of 6-12 kg per animal per year and 40% mortality rates in goat herd (Githigia et al. 2001 ). Infections of gastrointestinal helminths and enteric protozoan parasites among goats are implicated in serious economic losses including morbidity and mortality, mostly for young animals (Waller 1999; Badran et al. 2012; Majeed et al. 2015) . A related study reported that among the gastrointestinal parasites (GIP), Strongyle nematodes are considered as one of the extremely pathogenic and economically significant parasites affecting small ruminants (Perry et al. 2002; Jurasek et al. 2010) . Indeed, goats act as intermediate host for Taenia hydatigena which is considered of economical and clinical importance than the adult tape worm infection (Smith and Sherman 1994; Oryan et al. 2012) . Moreover, coccidiosis caused by genus the Eimeria is one of widely spread parasitic diseases either clinically or subclinically among small ruminants in Egypt and all over the world (Agyei et al. 2004; Gadelhaq et al., 2015; Majeed et al. 2015) . Coccidian parasites contribute to enteric disease particularly in young or goats under stress in poor farm conditions, which lead to high mortality rate among goat kids (Ratanapob et al. 2012) . Several studies revealed that Balantidium coli (B. coli) and Entamoeba spp. infections are of public health significance and could cause zoonotic transmission to the human being (Mhoma et al. 2011; Elmadawy and Diab, 2017) . Studying the intensity of parasitic infection prevalence remains a need for animal's proper management and control measures. In Egypt, monitoring of helminthic and protozoal infections and their prevalence has been recorded among small ruminants (Soliman and Zalat 2003; El-Shahawy 2016; Sultan et al. 2016; Elmadawy and Diab 2017; Mohamaden et al. 2018) . It is supposed that determination of the most prevailing GIP is imperative to shrink the economic losses in goat industry. So the current study is assigned to stand on the prevalence of the GIP diseases among goats in Giza Governorate, Egypt, and consequently, that might be aiding in construction the foundation required for efficient control approach.
Material and methods
The study locality and subjects The study was conducted at different localities in Giza Governorate, Egypt (29°16′ N 29°40′ E/29.26°N 29.67°E
), from March to May 2018. Mostly, the goat flocks are reared by the free-range system, where animals graze freely all over the country as no regulation of animal movement is present in Egypt (Aidaros 2005) . Two hundred and twenty-five live goats during the period from March to May 2018 at spring season were classified according to the age and sex. The experiment included 116 females and 109 males, of them 83 kids, 64 yearlings, and 78 adults. A postmortem study was also performed for 135 slaughtered goats.
Clinical inspection and fecal samples collection
Clinical examination was carried out thoroughly for all the animals under experiment (Radostits et al. 2000) . The animals which received previous treatment were excluded. The fecal samples were collected in the morning directly from the rectum of each animal using sterile disposable glove and placed in a plastic bag. The date of sampling, sex, age, and identifying number were achieved for each animal. The samples were transferred directly at the same day of collection in an airtight box cooler with dry ice packs to the Laboratory of Parasitology and Animal Diseases Department, National Research Centre, and then stored at 4°C for a maximum of 48 h before analysis.
Fecal examination
Each fecal sample was checked utilizing concentration sedimentation and concentration floatation techniques as the method adopted by Soulsby (1986) . Identification of parasite stages was relied on their morphological characteristics as reported by Urquhart et al. (1996) using × 10 and × 40 magnification.
Collection and examination of GITs
The examination of GITs, parasites collection from GIT contents, and washings were performed immediately after slaughtering of the animals according to Taylor (1934) . Identification of the parasites was done through their morphological features (Rahman et al. 1975 , Soulsby 1982 ).
Statistical analysis
The prevalence was estimated as a percentage of number of animals infected in the total number of animals examined. The significant difference analysis was proceeded using the chi-square (χ 2 ) test by statistical computer package for social science (SPSS) version 15.0 (SPSS Inc., Chicago, IL), and p < 0.05.
Results
The clinical examination of 225 goats located at the studied areas in Giza Governorate revealed that 176 (78.22%) goats were apparently healthy, while 49 (21.78%) of them suffered from diarrhea, general weakness, inappetence to off food, dehydration, weight loss, and depression. The coccidian-infected goats were manifested with watery diarrhea with clumps of mucous and sometimes changes in the color of feces to yellow or brown in kids and hemorrhagic diarrhea in adult.
The fecal examination of the goats proved that the overall prevalence of GIP infection was 89.33% (201/ 225), reaching 92.66% (101/109) of males and 86.21% (100/116) of females being infected by GIP. Fecal examination findings are presented in Figs. 1, 2, and 3. Mixed infection was recorded as 61.77% (139/225) in the examined goats, 65.52% (76/116) for the females and 57.79% (63/109) for the males. The over all prevalence of GIP in kids, yearlings and adults were 89.16% (74/83), 98.44% (63/64) and 82.05% (64/78) successively.
The examination of fecal samples exhibited that most of the investigated animals 173/225 (76.89%) had mild to severe coccidian infection (Eimeria spp.). Different Eimeria species were detected. Significant association (P < 0.05) between the prevalence of coccidian infections and the age groups was observed as illustrated in Table 1 , the yearling age group was significantly more susceptible to Strongyle group and Moniezia spp. infection with an incidence rate of 32.81% (21/64) for each. Furthermore, the current investigation showed that the prevalence of Entamoeba spp. infection was 26.22% (59/225). There was significant (P < 0.05) high prevalence percentage between adults 62.82% (49/78) and yearlings 15.63% (10/64) ( Table 1 ). Besides that, the overall prevalence of Strongyloides papillosus, Trichuris ovis, B. coli cyst, and Fasciola spp. infections reached 3.56% (8/225), 5.33% (12/ 225), 2.67% (6/225), and 0.89 % (2/225), successively as represented in Table 1 was recorded depending on the sex of the examined goats as shown in Table 2 . The examination of GITs of the slaughtered goats showed that the prevalence of H. contortus was reached (10.37%), followed by Trichostrongylus axi (6.66%), Trichuiris ovis (4.44%) and Monezia benedeni (14.07%). It was found that C. tenuicollis (metacestode of Taenia hydatigena) occurred in the omentum of the intestinal tract with a percentage of 31. 85%.
Discussion
This study disclosed that 21.78% of the naturally infected examined goats suffered from general weakness, accompanied with watery, hemorrhagic, or mucoid diarrhea, especially those infected by coccidian and mixed infection; these findings agree with those of Foreyt (1990) , Koudela and Bokova (1998) , Risso et al. (2015) . The present high overall prevalence of GIP infection obtained from fecal examination (89.33%) reflects the infection intensity among goats in Giza Governorate, Egypt. This result may be in accordance with those obtained by Singh et al. (2015) and Jena et al. (2018) who found that the prevalence of GIP infection was 86.13% in and around Ranchi, Jharkhand, India, and 94.48% in Madhya Pradesh, India, respectively, while Negasi et al. (2012) and Das et al. (2017) observed relatively lower prevalence of goat GIP (35.33%) in Mekelle town, northern Ethiopia, and (28.65%) in hilly region of Meghalaya successively. Thus, GIP infection is considered a worldwide obstacle among goats. The current study proposed Lloyd and Soulsby (1978) , Penjhorn et al. (1994) , Parihar et al. (1996) , Obijiaku and Agbede (2007) , Jatau et al. (2011 ), Singh et al. (2015 , Verma et al. (2018) who reported high incidence of coccidian infection. In the current investigation, no pure infection of Eimeria spp. could be found among the infected goats; it always subsists mixed with other species which agreed with the prevailed condition of polyparasitism recorded by Alyousif et al. (1992) and Khan et al. (2000) . This may be attributed to the exposure of the goats to contaminated pasture by different types of parasites. Relatively higher Entamoeba spp. prevalence (26.22%) was documented in the examined goats than those obtained by Mhoma et al. (2011) in Mwanza City, Tanzania (6.3% in peri-urban and 3.2% in urban areas), and Sultan et al. (2016) in Kafrelsheikh Governorate, Egypt (10.27%). Indeed, Entamoeba, namely E. polecki and E. histolytica, have been proved to be pathogenic to both humans and animals (Schuster and Visvesvara 2004) . It is found that large populations of Entamoeba coli (E. coli) may cause gastrointestinal disturbance (Saritha 2015) . Another important protozoal parasite, B. coli (cysts and trophozoites), which is the causative agent of zoonotic important balantidiasis was found in 2.66% of the examined goats. This result was in accordance with those obtained by Kanyari et al. (2009 ), Mhoma et al. (2011 ), Jamil et al. (2014 , and Sultan et al. (2016) who showed that prevalence of balantidiasis was 3%, 4.8%, 3.46%, and 1.79% respectively. However, it was in contrary to Elmadawy and Diab (2017) who mentioned that the total prevalence of goat balantidiasis was 7.1%. To our knowledge, in Egypt, a few studies recorded goat balantidiasis. This study presumed that goats may be infected by B. coli via infected animals reared in the same herd and as a result of exposure to contaminated water and pasture sources by human or animal excretions in the free-range rearing system (Kijlstra et al. 2009 ).
On the other hand, the adult cestodes identified through fecal examination in this study were Moniezia spp. with a prevalence of 18.22 %. Similar results showed that the prevalence of Moniezia spp. among goats was 19.04% (Sultan et al. 2010) , 15.09% (Negasi et al. 2012 ), 10% (Das et al. 2017) , and 18.74% (Verma et al. 2018 ). However, Sultan et al. (2016) reported much lower prevalence of Moniezia spp. 0.89% in sheep. The apparition of this parasite in the tropics is associated with the ingestion of oribatid mite intermediate host which is infected with larvocysts of Moniezia spp. (Diop et al. 2015) . In the current study, it was cleared that among the GI nematodes, Strongyle group infection was more pronounced (12.89%). These results were in line with those reported by Sultan et al. (2016) who found that the Strongyle group infection prevalence was 19.21%. However, Singh et al. (2015) and Zvinorova et al. (2016) recorded much high prevalence (69.27 and 31%, respectively). The low prevalence of Trichuris ovis (5.33%) observed in this study was consistent with those obtained by Nwigwe et al. (2013) and Singh et al. (2015) as 2.43% and 3.85 %, successively. However, it disagreed with the findings of Negasi et al. (2012) who recorded relatively higher Trichuris spp. prevalence (45.28%). Besides that, the present prevalence of Strongyloides papillosus (3.55%) was more or less different from those stated by Singh et al. (2015) , Yusof and Isa (2016) , Das et al. (2017), and Verma et al. (2018) who mentioned that 9.17%, 45.6%, 8.91%, and 0.70% of goats were infected by Strongyloides papillosus successively. Yadav (2000) declared that humid tropical environment has been considered favorable for the development of various species of nematodes. Infection by liver fluke (Fasciola spp.) was of the lowest prevalence (0.89%) among examined goats. This finding was closely related to those of Sultan et al. (2010) who reported that 0.53% of sheep were infected by Fasciola spp. While Negasi et al. (2012) recorded much higher prevalence of Fasciola spp. 20.75%. These variations may be due to proper and progressive application of control measures against fasciolosis in Egypt (Youssef and Uga 2014). Regarding age, wise analysis of data showed that there were significant differences (P < 0.05) between the three age groups. The prevalence of Entamoeba spp. infection in the adult age group was significantly higher than the corresponding values in young age groups. These results might be returned to various stressful factors such as lactation or pregnancy might contribute in the suppression of host immune status and leading to increase the prospect of infection (Roy et al. 2011) . On other hand, the prevalence of Coccidian spp., Strongyles spp., and Moniezia spp. in the young age groups was significantly higher than those in the adult age group. These results coincided with those obtained by Emiru et al. (2013) , El-Shahawy (2016), and Verma et al. (2018) that may be owing to less developed immunity among young ages in contrast to the adults of low incidence rate due to the well-developed resistance. This study disclosed that higher prevalence of parasitic infection was not incorporated with sex (P > 0.05). This may resemble the results obtained by Jittapalapong et al. (2012) and Verma et al. (2018) . However, other studies were contrary to this result and recorded that female goats appear to be more susceptible than male goats to parasitic infections (Alexander and Stinson, 1988; Tariq et al. 2008 and Zvinorova et al. 2016) . It is supposed that fecal examination-based survey was considered a good diagnostic tool for the most epidemic parasites in the investigation areas (El-Shahawy 2016). The postmortem examination revealed that H. contortus was the most prevalent nematode followed by T. axei and T. ovis. This agrees with the data obtained by Kagira and Kanyari (2001) and Ntonifor et al. (2013) who mentioned that Haemonchus spp. have been considered a cause of serious pathogenic effects including gastroenteritis, poor growth rates, and even mortalities among young age. Regarding the prevalence of C. tenuicollis in goats (31. 85%), the present study more or less resembles the findings obtained by Pathak and Gaur (1982) 27.29% in India, Nwosu et al. (1996) 34.2% in Nigeria, and Radfar et al. (2005) 18.04% in Iran. However, higher prevalence rates of infection were recorded. Sissay et al. (2008) in eastern Ethiopia reported that 53.0% goats were infected by C. tenuicollis, and Oryan et al. (2012) recorded higher infection rate of 55.05% in Iran. The prevalence of metacestode infection among goats in the current study might be owing to high population of stray dogs in the grazing area of ruminants. Also, feeding offal of ruminants to dogs causes completion of the life cycle.
Conclusions
It is concluded that the present study provides a basic data about the most prevalent GIP diseases among goats in Giza Governorate, Egypt. The high overall prevalence of GIP declares the infection intensity among goats. Single or mixed infections of coccidiosis are more prevalent parasitic disease in the examined region. Parasitic loads have adverse effects on goat industry and public health. Fecal examination and postmortem findings-based survey remain of choice particularly in the deprived investigation areas. So, the periodical assessment of the prevalence of the GIP infectious diseases among goat farms is a necessitate to monitor the affectivity of the used preventive and control programs.
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